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(54) LIQUID CRYSTAL DISPLAY ELEMENT AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To provide a liquid crystal display element 
having an excellent display grade and reliability by 
forming the curing rate of a curable resin to a specific 
value or above. 

CONSTITUTION: This liquid crystal display element 
consists of the structure obtd. by controlling the cell gap 
of two substrates la, lb with electrodes subjected to 
orientation treatments by resin bead spacer materials 6 
arranged at a specified density by spraying and adhering 
the two substrates la, lb with the electrodes subjected 
to the orientation treatments by a sealant 4 and sealing 
liquid crystals 3 by the sealant 4. The element is 
provided with the transparent electrodes 2a, 2b formed 
on the main surfaces of the substrates la, lb and 
polyimide oriented films 5a, 5b formed to cover the 
transparent electrodes 2a, 2b formed on the main 
surfaces of the substrates la, lb. The polyimide oriented 
films 5a, 5b are formed so as not to overlap on the 
regions where the sealant 4 is formed. The sealant 4 is a 

thermosetting type sealant. Curing reaction is so effected that the curing rate of the 
thermosetting resin attains >80%, by which the liquid crystal display element having good display 
characteristics, excellent mechanical strength and high reliability is obtd in the case such 
thermosetting type sealant 4 is used. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid crystal display element characterized by being the liquid crystal display with which paste up with 
the resin constituent with which two transparent-with electrode substrates make a hardenability resin a principal 
component, and the gap of the two transparent-with electrode substrates concerned comes to close liquid crystal with 
the aforementioned resin constituent, and the rate of hardening of the aforementioned hardenability resin being 80% or 
more. 

[Claim 2] The liquid crystal display element according to claim 1 whose hardening material which stiffens the 
aforementioned hardenability resin contained in the aforementioned resin constituent is the radical polymerization 
initiator which makes the radical polymerization of the aforementioned hardenability resin start. 
[Claim 3] Into the portion in the electrode arrangement side of the 1st transparent-with electrode substrate which 
should be carried out a seal After forming the resin constituent for seals containing the hardening material which 
makes a hardenability resin and hardening of this start. The process which pastes up the above 1st and the 2nd 
transparent-with electrode substrate by making the electrode arrangement side of the transparent-with electrode 
substrate of the above 1st harden lamination and the aforementioned hardenability resin for the electrode arrangement 
side of the 2nd transparent-with electrode substrate. The process which arranges liquid crystal in the gap of the 1 st by 
which- adhesion was carried out [ aforementioned ], and 2nd transparent-with electrode substrates is included. Two 
transparent-with electrode substrates paste up with the aforementioned resin constituent for seals. It is the manufacture 
method of a liquid crystal display element of obtaining the liquid crystal display element with which the gap of the two 
transparent-with electrode substrates concerned comes to close the aforementioned liquid crystal with the 
aforementioned resin constituent for seals. The manufacture method of the liquid crystal display element characterized 
by the process which stiffens the aforementioned hardenability resin being a process which stiffens the aforementioned 
hardenability resin until the rate of hardening becomes 80% or more. 

[Claim 4] The manufacture method of the liquid crystal display element according to claim 3 characterized by 
providing the following. The hardening material in the aforementioned resin constituent for seals is the 1st process 
which stiffens until the process which stiffens the aforementioned hardenability resin irradiates ultraviolet rays at the 
aforementioned resin constituent for seals including the ultraviolet-rays hardening material which makes hardening of 
the aforementioned hardenability resin start by irradiation of ultraviolet rays, and the heat-curing material which makes 
hardening of the aforementioned hardenability resin start by heating and the rate of hardening becomes to at least 60% 
about the aforementioned hardenability resin. The 2nd process stiffened until it heats the aforementioned resin 
constituent for seals after the 1st process concerned and the rate of hardening becomes 80% or more about the 
3ft)rementioned hardenability resin. 

[Claim 5] The manufacture method of the liquid crystal display element according to claim 3 characterized by 
providing the following. The hardening material in the aforementioned resin constituent for seals is the 1st process 
which stiffens until the process which stiffens the aforementioned hardenability resin irradiates ultraviolet rays at the 
aforementioned resin constituent for seals including the ultraviolet-rays hardening material which makes hardening of 
the aforementioned hardenability resin start by irradiation of ultraviolet rays, and the solid particle-like heat-curing 
material which makes hardening of the aforementioned hardenability resin start by heating and the rate of hardening 
becomes to at least 50 % about the aforementioned hardenability resin. The 2nd process stiffened until it heats the 
aforementioned resin constituent for seals after the 1st process concerned and the rate of hardening becomes 80% or 
more about the aforementioned hardenability resin. 

[Claim 6] Into the portion which should carry out the seal of the electrode arrangement side of the 1st transparent-with 
electrode substrate characterized by providing the following After carrying out application formation of the resin 
constituent for seals containing the hardening material which makes a hardenability resin and hardening of this start. 
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Liquid crystal is arranged at least to one side on the electrode front face in the electrode arrangement side of this 1st 
transparent-with electrode substrate, and the front face of an electrode in the electrode arrangement side of the 2nd 
transparent-with electrode substrate prepared separately. Next, the aforementioned resin constituent for seals is minded 
for the electrode arrangement side of both [ these ] substrates. The aforementioned hardenability resin in the 
aforementioned resin constituent for seals is stiffened lamination and after an appropriate time so that a predetermined 
gap may be vacant among these. The manufacture method of a liquid crystal display element of obtaining the liquid 
crystal display element with which two transparent-with electrode substrates paste up with the aforementioned resin 
constituent for seals, and the gap of the two transparent-with electrode substrates concerned comes to close the 
aforementioned liquid crystal with the aforementioned resin constituent for seals. The hardening material in the 
aforementioned resin constituent for seals is the 1st process which stiffens until the process which stiffens the 
aforementioned hardenability resin irradiates ultraviolet rays at the aforementioned resin constituent for seals including 
the ultraviolet-rays hardening material which makes hardening of the aforementioned hardenability resin start by 
irradiation of ultraviolet rays, and the heat-curing material which makes hardening of the aforementioned hardenability 
resin start by heating and the rate of hardening becomes to at least 60% about the aforementioned hardenability resin. 
The 2nd process stiffened until it heats the aforementioned resin constituent for seals after the 1st process concemed 
and the rate of hardening becomes 80% or more about the aforementioned hardenability resin. 

[Claim 7] Into the portion which should carry out the seal of the electrode arrangement side of the 1st transparent-with 
electrode substrate characterized by providing the following After carrying out application formation of the resin 
constituent for seals containing the hardening material which makes a hardenability resin and hardening of this start, 
Liquid crystal is arranged at least to one side on the electrode front face in the electrode arrangement side of this 1st 
transparent-with electrode substrate, and the front face of an electrode in the electrode arrangement side of the 2nd 
transparent-with electrode substrate prepared separately. Next, the aforementioned resin constituent for seals is minded 
for the electrode arrangement side of both [ these ] substrates. The aforementioned hardenability resin in the 
aforementioned resin constituent for seals is stiffened lamination and after an appropriate time so that a predetermined 
gap may be vacant among these. The manufacture method of a hquid crystal display element of obtaining the liquid 
crystal display element with which two transparent-with electrode substrates paste up with the aforementioned resin 
constituent for seals, and the gap of the two transparent-with electrode substrates concemed comes to close the 
aforementioned liquid crystal with the aforementioned resin constituent for seals. The hardening material in the 
aforementioned resin constituent for seals is the 1st process which stiffens until the process which stiffens the 
aforementioned hardenability resin irradiates ultraviolet rays at the aforementioned resin constituent for seals including 
the ultraviolet-rays hardening material which makes hardening of the aforementioned hardenability resin start by 
irradiation of ultraviolet rays, and the solid particle-like heat-curing material which makes hardening of the 
aforementioned hardenability resin start by heating and the rate of hardening becomes to at least 50 % about the 
aforementioned hardenability resin. The 2nd process stiffened until it heats the aforementioned resin constituent for 
seals after the 1st process concemed and the rate of hardening becomes 80% or more about the aforementioned 
hardenability resin. 

[Claim 8] Using the transparent-with electrode substrate of one pair of large areas by performing the process of a 
publication to either of the aforementioned claims 3, 6, and 7 The manufacture method of a liquid crystal display 
element of separating two or more aforementioned liquid crystal display elements for every simple substance by 
making two or more aforementioned liquid crystal display elements to the transparent-with electrode substrate of the 
one aforementioned pair of large areas, and dividing into plurality the transparent-with electrode substrate of one pair 
of large areas from which two or more these liquid crystal display elements were made after an appropriate time. 
[Claim 9] The aforementioned hardenability resin is tiie manufacture method of the liquid crystal display element 
according to claim 3 to 7 which is that to which the hardening reaction advances according to a radical polymerization. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the liquid crystal display element which is excellent in reliability 
especially and can perform a high-definition display, and its manufacture method about the liquid crystal display 
element used as display of various electronic equipment, and its manufacture method. 
[0002] 

[Description of the Prior Art] Generally in the liquid crystal display element which comes to close liquid crystal 
between two transparent-with electrode substrates (for a substrate to only be called hereafter.), the resin constituent 
which contains a heat-hardening type hardenability resin, an ultraviolet-rays hardening type hardenability resin, or the 
combined use type hardenability resin of ultraviolet-rays hardening and heat hardening as the principal component is 
used as a sealant for pasting up two aforementioned substrates and closing liquid crystal. Among this, many resin 
constituents (it is hereafter called a heat-hardening type sealant.) which contain a heat-hardening type hardenability 
resin as a principal component especially are used, and the strike RAKUTO bond (tradename) by Mitsui Toatsu 
Chemicals, Inc. is famous as a heat-hardening type hardenability resin. When a heat-hardening type sealant performs 
adhesion and liquid crystal closure of a substrate, hardening of a sealant, i.e., hardening of a hardenability resin, is 
performed by usually carrying out the predetermined-time injection of the substrate which applied the sealant into a 
thermostat. 

[0003] On the other hand, recently, in order to aim at improvement in working efficiency and the yield, many resin 
constituents (it is hereafter called an ultraviolet-rays hardening type sealant.) which contain an ultraviolet-rays 
hardening type hardenability resin as the principal component, or resin constituents (it is hereafter called an ultraviolet- 
rays hardening and heat-hardening combined use type sealant.) which contain the combined use type hardenability 
resin of ultraviolet-rays hardening and heat hardening as the principal component are also increasingly used as a 
sealant. It is excellent in the linearity of a sealant and has the advantage that the poor orientation of a sealant is not seen 
while it has the advantage that gap of the alignment after lamination is [ a substrate ] cancelable, compared with a heat- 
hardening type sealant, since a these ultraviolet-rays hardening type sealant or ultraviolet-rays hardening, and heat- 
hardening combined use type sealant can advance hardening of a hardenability resin quickly. And these ultraviolet-rays 
hardening type sealant, ultraviolet-rays hardening, and hardening of the hardenability resin in a heat-hardening 
combined use type sealant are performed by irradiating predetermined-time ultraviolet rays at the portion which carries 
out the seal of tiie liquid crystal. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, in the manufacturirxg process of the conventional 
liquid crystal display element, heat hardening of a heat-hardening type sealant is performed by carrying out the 
predetermined-time injection of the substrate in which the sealant was arremged in a thermostat. For this reason, if 
many substrates are supplied in a tub and dispersion arises to the temperature in a tub for example, the hardening 
reaction (polymerization reaction) of a hardenability resin will not fully advance, consequently a substrate will be set at 
the separation cutting process separated for every cell. Namely, a substrate is set at the process which carries out 
separation cutting on two or more panels by which each serves as a cell for elements. There is a trouble that the non- 
hardened component of a sealant will be eluted in liquid crystal after ablation of a sealant occurring in the comer 
section of a panel and injecting liquid crystal into a cell, and the display grace of the liquid crystal display element 
obtained will deteriorate. 

[0005] Moreover, by the ultraviolet-rays hardening type sealant independent, when doing seal work using an 
ultraviolet-rays hardening type sealant, since adhesive strength is insufficient, an ultraviolet-rays hardening type 
sealant is usually used for the side which touches liquid crystal, and adopting the double-seal structure which forms a 
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heat-hardening type sealant or the used [ together ] type sealant of ultraviolet-rays hardening and heat hardening in the * 
circumference is performed. However, by the ultraviolet absorption by the light filter when using the fall of the 
illuminance by the life of a ultraviolet ray lamp, change of the amount of ultraviolet-rays energy which reaches the 
sealant by the quality of the material of a substrate (glass, plastic film), or its thickness, and a substrate with a light 
filter in this case etc. Sufficient hardening reaction (polymerization reaction) of a sealant may not be performed, and 
there is a trouble of degradation of poor orientation and an electrical property of causing degradation of the display 
grace of a liquid crystal display element, according to elution into the liquid crystal of a non-hardened resinous 
principle. Big UV irradiation energy is required to obtain [ since an ultraviolet-rays hardening mechanism is cationic 
polymerization especially when ultraviolet-rays hardening resin is an epoxy system resin, the cure rate is slow, and ] 
sufficient polymerization, and the aforementioned trouble appears in it more notably. Moreover, when an ultraviolet- 
rays hardening mechanism is cationic polymerization and the liquid crystal panel is left in [ highly humid ] an elevated 
temperature in order to use a cation system light initiator (for example, Ciba-Geigy Japan, Inc. make : IRUGA cure 
261 (tradename)), elution into the liquid crystal of this cation system light initiator takes place, and the trouble of 
worsening the reliability of a liquid crystal panel remarkably is generated. Moreover, when ultraviolet-rays hardening 
resin is acrylate and a methacrylate system resin Since the ultraviolet-rays hardening mechanism is a radical 
polymerization, although there are an advantage of being hard to produce the trouble that a rate of polymerization is 
quick and causes degradation of the display grace of the aforementioned liquid crystal display element, and an 
advantage that there is little influence of the liquid crystal on an optical initiator The trouble that adhesive properties 
will run short will be produced firom a high reaction rate with large hardening contraction not being acquired etc. In 
addition, since the sealant which is not hardened [ liquid crystal and ] contacts in the manufacturing process in the case 
of the liquid crystal display element manufactured by the manufacturing process including the process which trickles 
Hquid crystal between the processes which stick a substrate, there is the need of stiffening a sealant for a short time, 
and use of an ultraviolet-rays hardening type sealant has been conditions absolutely. 

[0006] It is in offering the manufacture method that the liquid crystal display element of the high quality and high- 
reliability in which the high-definition liquid crystal display which this invention is made in order to cancel the above 
troubles, and does not have elution into the liquid crystal of the non-hardened component of a sealant was obtained, 
and the sealant moreover carried out firm adhesion also in the substrate (panel) comer section, and this can be 
manufactured with sufficient repeatability. 
[0007] 

[Means for Solving the Problem] The liquid crystal display element concerning this invention is a liquid crystal display 
element with which paste up with the resin constituent with which two transparent-with electrode substrates make a 
hardenability resin a principal component, and the gap of the two transparent-with electrode substrates concerned 
comes to close liquid crystal with the aforementioned resin constituent, and is characterized by the rate of hardening of 
the aforementioned hardenability resin being 80% or more. 

[0008] In the aforementioned composition, it is desirable that the hardening material which stiffens the aforementioned 
hardenability resin contained in the aforementioned resin constituent is the radical polymerization initiator which 
makes the radical polymerization of the aforementioned hardenability resin start. 

[0009] Next, the manufacture method of the liquid crystal display element concerning this invention Into the portion in 
the electrode arrangement side of the 1st transparent-with electrode substrate which should be carried out a seal After 
forming the resin constituent for seals containing the hardening material which makes a hardenability resin and 
hardening of this start. The process which pastes up the above 1st and the 2nd transparent-with electrode substrate by 
making the electrode arrangement side of the transparent-with electrode substrate of the above 1st harden lamination 
and the aforementioned hardenability resin for the electrode arrangement side of the 2nd transparent-with electrode 
substrate. The process which arranges liquid crystal in the gap of the 1st by which adhesion was carried out 
[ aforementioned ], and 2nd transparent-with electrode substrates is included. Two transparent-with electrode 
substrates paste up with the aforementioned resin constituent for seals. It is the manufacture method of a liquid crystal 
display element of obtaining the liquid crystal display element with which the gap of the two transparent-with electrode 
substrates concerned comes to close the aforementioned liquid crystal with the aforementioned resin constituent for 
seals. The process which stiffens the aforementioned hardenability resin is characterized by being the process which 
stiffens the aforementioned hardenability resin until the rate of hardening becomes 80% or more. 
[0010] In the aforementioned composition the hardening material in the aforementioned resin constituent for seals The 
ultraviolet-rays hardening material which makes hardening of the aforementioned hardenability resin start by 
irradiation of ultraviolet rays. It is a thing containing the heat-curing material which makes hardening of the 
aforementioned hardenability resin start by heating. The 1st process stiffened until the process which stiffens the 
aforementioned hardenability resin irradiates ultraviolet rays at the aforementioned resin constituent for seals and the 
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aforementioned pair of large areas, and dividing into plurality the transparent- with electrode substrate of one pair of 
large areas from which two or more these liquid crystal display elements were made after an appropriate time. 
[0015] As for the aforementioned hardenability resin, in the aforementioned composition, it is desirable that it is that to 
which the hardening reaction advances according to a radical polymerization. < 
[0016] 

[Function] In the liquid crystal display element of said this invention, it pastes up with the resin constituent with which 
two transparent-with electrode substrates make a hardenability resin a principal component. And when it is the liquid 
crystal display element with which the gap of the two transparent-with electrode substrates concerned comes to close 
liquid crystal with the aforementioned resin constituent and the rate of hardening of the aforementioned hardenability 
resin is 80% or more There is no elution of the non-hardened component of the hardenability resin to liquid crystal, and 
degradation of display grace can be prevented, and the aforementioned resin constituent becomes what was pasted up 
firmly also in the substrate (panel) comer section, and the mechanical strength of equipment can be improved. 
[0017] It will become more desirable, when there is no elution to the liquid crystal of hardening material that the 
hardening material which stiffens the aforementioned hardenability resin contained in the aforementioned resin 
constituent as a desirable example of the aforementioned composition is radical polymerization ****** which makes 
the radical polymerization of the aforementioned hardenability resin start and degradation of display grace is 
prevented. 

[0018] Next, it sets to the manufacture method of the liquid crystal display element of said this invention. Into the 
portion in the electrode arrangement side of the 1 st transparent-with electrode substrate which should be carried out a 
seal After forming the resin constituent for seals containing the hardening material which makes a hardenability resin 
and hardening of this start. The process which pastes up the above 1st and the 2nd transparent-with electrode substrate 
by making the electrode arrangement side of the transparent-with electrode substrate of the above 1 st harden 
lamination and the aforementioned hardenability resin for the electrode arrangement side of the 2nd transparent-with 
electrode substrate, The process which arranges liquid crystal in the gap of the 1st by which adhesion was carried 9Ut 
[ aforementioned ], and 2nd transparent-with electrode substrates is included. Two transparent-with electrode 
substrates paste up with the aforementioned resin constituent for seals. It is the manufacture method of a liquid crystal 
display element of obtaining the liquid crystal display element with which the gap of the two transparent-with electrode 
substrates concerned comes to close the aforementioned liquid crystal with the aforementioned resin constituent for 
seals. By having made the process which stiffens the aforementioned hardenability resin into the process which stiffens 
the aforementioned hardenability resin until the rate of hardening becomes 80% or more Two aforementioned 
transparent-with electrode substrates paste up firmly, peeling of the aforementioned resin constituent for seals in the 
substrate (panel) comer section is prevented at the time of division of this, and a reliable liquid crystal display element 
can be manufactured by the high yield. 

[0019] As a desirable example of the aforementioned composition, the hardening material in the aforementioned resin 
constituent for seals The ultraviolet-rays hardening material which makes hardening of the aforementioned 
hardenability resin start by irradiation of ultraviolet rays, It is a thing containing the heat-curing material which makes 
hardening of the aforementioned hardenability resin start by heating. The 1st process stiffened until the process which 
stiffens the aforementioned hardenability resin irradiates ultraviolet rays at the aforementioned resin constituent for 
seals and the rate of hardening becomes at least 60% about the aforementioned hardenability resin, Heat the 
aforementioned resin constituent for seals after the 1st process concerned, and the aforementioned hardenability resin 
is set at the adhesion process of the above 1st and the 2nd transparent-with electrode substrate as it is what consists of 
the 2nd process stiffened until the rate of hardening becomes 80% or more. While pasting up without the above 1st and 
the 2rid transparent-with electrode substrate producing an alignment gap for a short time when the aforementioned 
hardenability resin hardens at high speed by UV irradiation Since elution of the non-hardened component of the 
hardenability resin to liquid crystal and the aforementioned heat-curing material will be prevented and the above 1st 
and the 2nd transparent-with electrode substrate will moreover paste up firmly by the heat hardening of the 
aforementioned hardenability resin It excels in display quality and a reliable liquid crystal display element can be 
manufactured to the high yield. 

[0020] As a desirable example of the aforementioned composition, moreover, the hardening material in the 
aforementioned resin constituent for seals The ultraviolet-rays hardening material which makes hardening of the 
aforementioned hardenability resin start by irradiation of ultraviolet rays. It is a thing containing the solid particle-like 
heat-curing material which makes hardening of the aforementioned hardenability resin start by heating. The 1st process 
stiffened until the process which stiffens the aforementioned hardenability resin irradiates ultraviolet rays at the 
aforementioned resin constituent for seals and the rate of hardening becomes at least 50% about the aforementioned 
hardenability resin, Heat the aforementioned resin constituent for seals after the 1st process concerned, and the 
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aforementioned hardenability resin is set at the adhesion process of the aforementioned above 1st and the 2nd 
transparent-with electrode substrate as it is what consists of the 2nd process stiffened until the rate of hardenmg 
becomes 80% or more. While pasting up without the above 1st and the 2nd transparent-witii electrode substrate 
producing an alignment gap for a short time when the aforementioned hardenability resm hardens at high speed by UV 
irradiation Since elution of the non-hardened component of the hardenability resin to liquid crystal and the 
aforementioned heat-curing material will be suppressed and the above 1st and the 2nd transp^ent-with electrode 
substrate will moreover paste up firmly by the heat hardening of the aforementioned hardenability resin It excels m 
display quality and a reliable liquid crystal display element can be manufactured to tiie high yieW Moreover, since 
what is necessary is just to make the rate of hardening of the hardenability resm at the time of UV »n-ad,ation 50% or 
more as compared with the aforementioned invention method which makes the rate of hardening of the hardenability 
resin at the time of UV irradiation 60% or more, UV irradiation time can be shortened and production time can be 

r002n pithermore, it sets to the manufacture method of the liquid crystal display element of said this invention. After 
carrying out application formation of the resin constituent for seals containing the hardening material which makes tiie 
portion which iiould carry out the seal of the electrode arrangement side of the 1st transparent-with e ectrode ^bstrate 
Jtart a hardenability resin and hardening of this, Liquid crystal is arranged at least to one side on ^;/^^°^^^^}, 
face in the electrode arrangement side of this 1st transparent-with electrode substrate, and the front face of an electrode 
in the electrode arrangement side of the 2nd transparent-with electrode substrate prepared separately. Next the 
aforementioned resin constituent for seals is minded for the electrode arrangement side ofboth[ these ] substrates. The 
aforementioned hardenability resin in the aforementioned resin constituent for seals is stiffened lamination and after an 
appropriate time so that a predetermined gap may be vacant among these. Two transparent-with electrode substrates 
paste UP with the aforementioned resin constituent for seals. It is the manufacture method of a liquid crystal display 
element of obtaining the liquid crystal display element with which the gap of the two transparent-with elecfrode 
substrates concerned comes to close the aforementioned liquid crystal with the aforementioned resm constituent for 
seals The ultraviolet-rays hardening material which makes hardening of the aforementioned hardenabihtyresin start 
the hardening material in the aforementioned resin constituent for seals by irradiation of ulteaviolet rays The heat- 
curing material which makes hardening of the aforementioned hardenability resm start by heating shall be included. 
The 1 St process stiffened until it irradiates ultraviolet rays at the process which stiffens the aforementioned 
hardenability resin at the aforementioned resin constitiient for seals and the rate of hardening becomes at least 60 /o 
about the aforementioned hardenability resin. By heating the aforementioned resm constitiient for seals after the st 
process concerned, and consisting of the 2nd process which stiffens the aforementioned hardenability resin until tiie 
rate of hardening becomes 80% or more By the aforementioned hardenability resin's hardening at hi^ sp^, and 
pasting up at the 1st process of the above, without the above 1st and the 2nd transparent-witii electi-ode substrate 
Srodudng an aligmnent gap for a short time, and moreover making the rate of hardemng m this case at least 60 /o The 
elution to the liquid crystal of the non-hardened component in the aforementioned hard«iability resm and the 
aforementioned heat-curing material is prevented. Moreover, at the 2nd process of ttie above, m the 1 st process of the 
above, since the non-hardened component which cannot be hardened hardens and the rate of hardaung of the 
aforei^ientioned hardenability resin is raised to 80% or more, the above 1st and the 2nd tr^sparent-wiA electrode 
substrate paste up firmly. Therefore, there is no elution of the non-hardened component of the hardenability resin to 
Sr^stal, a high-definition display can be performed, and, moreover, the liquid ^^^al ^jsplay element >^atho^^ 
peeling of the aforementioned resin constituent in the substiate (panel) comer section which has a high mechamcal 
strength can be manufactured by the high yield. j .i. * „ aa^ 

100^21 pSthermore, it sets to the manufactiire method of the liquid crystal display element of said this invention. After 
carrying out application formation of the resin constitiient for seals containing the hardening material which makes flie 
pS vXch Luld carry out the seal of the electrode arrangement side of the 1st ti-ansparent-witii e ecti-ode substrate 
K a h^denabmty resin^nd hardening of this. Liquid crystal is arranged at least to one side on the electi,ode front 
fSe m the electiode arrangement side of this 1st tiansparent-with electrode substiate, and the front face of an electrode 
in the electrode arrangement side of the 2nd to-ansparent-with electiode substrate prepared separately. Next the 
Sorlentioned resin constitiient for seals is minded for the electiode arrangement side of both [ these substrates. The 
aSentioned hardenability resin in the aforementioned resin constitiient for seals is stiffened lamination and after an 
a^riate time so that a predetermined gap may be vacant among these. Two transp^ent-with electi-ode substiates 
paste up with the aforementioned resin constitiient for seals. It is the manufactiire method of a liquid crystal display 
element of obtaining the Uquid crystal display element with which the gap of the two tiansparent-with electi-ode 
sSSes (J.ncemi comes to close the aforementioned liquid crystal with the aforementioned resm constitiient for 
Sr^The Xavtolet-rays haniening material which makes hardening of the aforementioned hardenability resm start 
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the hardening material in the aforementioned resin constituent for seals by irradiation of ultraviolet rays, The solid 
particle-like heat-curing material which makes hardening of the aforementioned hardenability resin start by heating 
shall be included. The 1st process stiffened until the process which stiffens the aforementioned hardenability resin 
irradiates ultraviolet rays at the aforementioned resin constituent for seals and the rate of hardening becomes at least 
50% about the aforementioned hardenability resin, By heating the aforementioned resin constituent for seals after the 
1st process concerned, and consisting of the 2nd process which stiffens the aforementioned hardenability resin until the 
rate of hardening becomes 80% or more By the aforementioned hardenability resin's hardening at high speed, and 
pasting up at the 1st process of the above, without the above 1st and the 2nd transparent-with electrode substrate 
producing an alignment gap for a short time, and moreover making the rate of hardening in this case at least 50% The 
elution to the liquid crystal of the non-hardened component in the aforementioned hardenability resin and the 
aforementioned heat-curing material is prevented. Moreover, at the 2nd process of the above, in the 1st process of the 
above, since the non-hardened component which cannot be hardened hardens and the rate of hardening of the 
aforementioned hardenability resin is raised to 80% or more, the above 1st and the 2nd transparent-with electrode 
substrate paste up firmly. Therefore, there can be little elution of the non-hardened component of the hardenability 
resin to liquid crystal and heat-curing material, a high-definition display can be performed, and, moreover, the liquid 
crystal display element without peeling of the aforementioned resin constituent in the substrate (panel) corner section 
which has a high mechanical strength can be manufactured by the high yield. Moreover, since what is necessary is just 
to make the rate of hardening of the hardenability resin at the time of UV irradiation 50% or more, as compared with 
the aforementioned invention method which makes the rate of hardening of the hardenability resin at the time of UV 
irradiation 60% or more, UV irradiation time can be shortened and production time can be shortened. 
[0023] Moreover, by carrying out the manufacturing process of a publication to either of the aforementioned 
manufacture methods, using the transparent-with electrode substrate of one pair of large areas as a desirable example 
of the aforementioned composition By making two or more aforementioned liquid crystal display elements to the 
transparent-with electrode substrate of the one aforementioned pair of large areas, and dividing into plurality the 
transparent-with electrode substrate of one pair of large areas from which two or more these hquid crystal display ' 
elements were made after an appropriate time If it is made to separate two or more aforementioned liquid crystal 
display elements for every simple substance, two or more liquid crystal display elements can be manufactured 
collectively, and manufacture efficiency can be improved. 

[0024] Moreover, as a desirable example of the aforementioned composition, the cure rate of the aforementioned 
hardenability resin [ in / the 1st process of the above / that it is that to which the hardening reaction advances according 
to a radical polymerization ] is made more as for the aforementioned hardenability resin to high speed, and it can 
shorten production time. 

[0025] 

[Example] As for the hardenability resin used by this invention, a heat-hardening type hardenability resin or the 
combined use type hardenability resin of ultraviolet-rays hardening and heat hardening is used. As a heat-hardening 
type hardenability resin, the resin of an epoxy system, an acrylate system, or a methacrylate system can be used. As an 
example of an epoxy system resin, the Epicoat (tradename) series by oil-ized shell epoxy incorporated company can be 
mentioned. As an example of an acrylate system resin (oligomer), SP-1519 by Showa High Polymer Co., Ltd., SP- 
1563 (all are tradenames), etc. can be mentioned. As heat-curing material, various hardening material, such as'an 
aromatic-amine system, an imidazole system, an acid-anhydride system, and a hydrazide system, can be used also to 
any of an epoxy system resin, an acrylate system resin, and a methacrylate system resin. As an example of the 
hardening material of an aromatic-amine system, Epicure Z, an epicure 150 (all are the tradenames), etc. by oil-ized 
shell epoxy incorporated company can be mentioned. As an example of the hardening material of an imidazole system, 
epicure EMI-24 (tradename) by oil-ized shell epoxy incorporated company can be mentioned. As an example of the 
hardening material of an acid-anhydride system, epicure YH-306 (tradename) by oil-ized shell epoxy incorporated 
company can be mentioned. As an example of the hardening material of a hydrazide system, LDH, UDH, valvular 
disease of heart (all are the tradenames), etc. by Ajinomoto Co., Inc. can be mentioned. Moreover, about an acrylate 
system and a methacrylate system resin, the hardening material of an organic peroxide system can also be used and the 
par butyl O by Nippon Oil & Fats Co., Ltd., par butyl 355, par butyl L, par butyl Z, par butyl IF (all are tradenames), 
etc. can be mentioned as an example of this. 

[0026] In this invention, the resin constituent (sealant) which makes a hardenability resin and the hardening material of 
this a principal component for two transparent-with electrode substrates is used. After sticking so that a gap may be 
generated between these two substrates, with the liquid crystal display element produced by this gap by carrying out 
pouring arrangement, liquid crystal Both can be used for it although the combined use type hardenability resin of 
ultraviolet-rays hardening and heat hardening was used for the resin constituent (sealant) as what used the heat- 
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with electrode substrate using two transparent-wiA ^^f^P^^/^^J^ display element produced by 

sealant and dropping liquid crystal on the paint film °f *i an^^W**^^^ in the 

the aforementioned paint film by performing hardei«ng of^^^^^^^ ^^^^^ 
substrate of remaining another side, a resin "'"^^^^"^ ^f^^^^ * a hrdenaSyrsin. It is for making it harden 
hardenability resin of ultraviolet-rays hardening ^.^.^/.^^J^^^^^^ whose rate of the 

until it becomes the more than rate f h^^f;"^ °J*"^^^^^^ hardening since this is 

hardening hardenab hty resm ^^.^^ 'jf ^^^^^^^^ liquid crystal with long time, and is 

eluted in liquid crystal when, as for Ais, "f?,"^^^ u-, fJmlv, i.e., 80%. Under the present 

.wo shee. "d™*W 

Circumstances, if a hardenabihty resm is siinencu ^ , of Uauid crystal can be certainly prevented 

become at least 6O0/0 elution of the "-""^^^f.^^^^^^ resin of ultraviolet-rays 

by existence of a hardening con,po^^^^ add,h^, as a^comb^ned ^e t^e^ ^^.^^ ^^^^^^^ ^^^^^^^ ^ 

hardening m this case, and heat hardening, the resin 01 ^ne acT^m y initiator of the cation system in a 

radical polymerization, or a methacrylate system ^^^^^^^suU^W^^^ Cfd crystal display element 

resin constituent (sealant) may be eluted into ^^^^'^ crysta^^^^ J^^^ ^^^^^^ 

may be worsened as ultraviolet-rays hardemng matenal, when the resin a^^^^ ) ^ 

liquid crystal, since the initiator of a cation system is "^^'J^^" ^'f^^* ^ f^Q bv Stowa High Polymer Co., Ltd. 
ofVreTinoftheafor— d^^^^^^^ 

mentioned above, SP-1 563 (^1 are "^f^^P^'' j benzoin system, are used, as an example As a thing of 
polymerization '"'J^^J- ^S^^^P^^Sre)^" a^^dgy Japai;, Inc. can be mentioned, and the 

concretely «^Pl^"«^."!;"S ^^^^^^^ showing the element structure of the liquid crystal display element 

(Concrete example 1) DrawmgJ. is the f^^^^I^ I-^Ja Z,^^^ disnlav element of this example consists of structure 
by the concrete example 1 of Jus invenUon. hq^d ^Xtrates la and lb with an 

which controlled the cell gap by the resm ^^ad «P^5f P^^J^f^fi^^^^^ pasted up two substrates la and lb 

electrode which performed onentation P'^^^^^^^f.^y ^''^^^^^^ p^ocSg by A^^^^ and closed liquid crystal 

with an electrode which perform^i the in the principal plane of 

3 by the sealant 4. As for the inside 2a and 2b f .^j^^^' transparent electrodes 2a and 2b 
Substrates la and lb and 5a ^b^^ ^/gP^^^^^ films 5a and 5b do not 

might be covered to the pte f ^^^^^^^s^^ an^^^ constituent which makes a principal component a 

^^Zt:J^^:^^l^^^^ is a heat-hardening type hardenability resin and 

hardening material of this. anH nroducinc various hardening conditions of a heat-hardening type 

[0028] The following ^^/^^^^^^^ jj^^,^^^^^^ Systrd^fpCelinent whidi consists of the above-mentioned 
hardenability resin [ m / a sealant 4 / for ttie liquia crysiai "^"P^^^ hardenability resin, and the element 

structure ], and investigating the relation b^twe^ *^ ''^l^ tuc fZls^eZZ^^ type 
property of a liquid crystal display elem«itin %««*VT«r lilSl of fS-Wd^^^ resin (epoxy system resin : oil- 

sealant and Table 2 shows the relation ^I't'^^^J^^^^^^^^^^ Z hZlX conditions (time, temperature) 
ized shell epoxy incorporated company make EP*^^*^^^ (t^ade^^^ measuring the variation of the 

in a heat-hardening type seal. The rate <>f ^.^^^^^^^^^^^^^^ is the rate of the epoxy group 

epoxy group hardening reaction before and after a Jardemng reaction Jf-' f ' property (appearance) of a 
to JSox? group of the whole hardemng resm which ^^^^If^^f'^^^^^l S^dTKX Xesive propeity of a 
liquid crystal panel. Table ^^^^ ^^^^^f ^^^^'^^^^^^^ KOKKA test of 8 hours 

sealant. In addition, Tables 5 and 6 show the P^® .^"^^"l^^^"^^^^ 120 decree C 120%, and 2 atmospheric 
immediately after completing the hardemng 'Jf ^^^^ Drawing 2 is drawing 

pressure, respectively, and these are "^f ^^^^^^ f^^^f ^ *!eS^^^ transv^iil^e side of a 

which looked at the state where the peel «f ^"^fV^'^Se sTd^ of a teTng machine. As for a liquid crystal panel 
testing machine, and dmwm&3 is drawing '^^^^^^^ crystal display element) with 

susceptor and 26, in these drawings, the ^ ^.o^^n Id SiS^aSrSstol panel^^^^^ and 24 consist of 

;:;?:;:brt:t4r:^^^^^^^^^ - ^ ^ — 
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addition, line breadth of the sealant 4 in the liquid crystal panel for measurement produced this time is set to 1mm. 
Namely, the liquid crystal panel 24 for measurement fixed on the bench 26 goes up, when the bench 26 goes up by the 
stepping motor 27, and bottom substrate 24b is pressed with the press rod 22 in this case. And the press force in case 
bottom substrate 24b separates from top substrate 24a is measured with the balance 21 for pressure surveies, and this 
press force serves as peel strength. 
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[Table 4] 
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[0035] The current value in Table 4 corresponds to grades, such as composition unevenness of the liquid crystal 
between substrates, and orientation unevenness, and when current value is under 3.0microA, its grade of the 
aforementioned unevenness is small and it shows that it is an excellent article. Moreover, in Tables 5 and 6, peel 
strength is judged to be an excellent article also in any after a hardening reaction and a pressure KOKKA test at the 
time of 4.0kg or more. 

[0036] When a hardening reaction is performed so that the result of Tables 2-6 may show, and the reaction rate of an 
epoxy group may become 80% or more, the liquid crystal panel (liquid crystal display element) obtained is satisfactory 
in all properties, such as appearance evaluation, current value, and an adhesive property, and understands an excellent 
article and a bird clapper. Therefore, if a hardening reaction is performed so that the rate of hardening may become 
80% or more about a heat-hardening nature resin when using a heat-hardening type sealant according to this concrete 
example, it is clear that a liquid crystal display element with a good display property and the high reliability in which 
the mechanical strength was moreover excellent is producible. 



'PagelO^fl? 

[0037] (Concrete example 2) The liquid crystal display element using the used [ together ] type sealant of ultraviolet- 
rays hardening and heat hardening by the concrete example 2 of this invention and the liquid crystal display element 
using the ultraviolet-rays hardening type sealant are explained hereafter. The structure of an element here is the same 
as it which showed in the aforementioned concrete example 2. Tables 7 and 8 show the component of the used 
[ together ] type sealant of ultraviolet-rays hardening used by this example, and heat hardening, and Table 9 shows the 
component of an ultraviolet-rays hardening type sealant. The thing of the component which Table 10 shows the 
relation of the rate of hardening of a hardenability resin (epoxy acrylate SP[ by Showa High Polymer Co., Ltd. ]- 1 563 
(tradename)) and hardening conditions (UV irradiation time) in a sealant, and shows front Naka sealant A in Table 7, 
the thing of the component which shows sealant B in Table 8, and sealant C are the things of the component shown in 
Table 9. Moreover, the rate of hardening here is that for which it asked by measuring the variation of the double bond 
section (C=C) of the carbon hardening reaction before and after a hardening reaction, and carbon by FT-IR, namely, is 
the rate of the C=C double bond section to the C=C double bond section of the whole hardening resin which reacted. 
Table 1 1 shows the display property (appearance) of a liquid crystal panel, and Table 12 shows the current value in 
1 V.lOOHz. The ultraviolet ray lamp used for ultraviolet-rays hardening used high-pressure-mercury-lamp HGQ-2000 
made from Japan Storage Battery =, and set to 20mw(s) the ultraviolet-rays illuminance of 420nm or less irradiated by 
the sealant. 

[0038] In addition, the decision criterion of element characterization here is the same as the aforementioned concrete 

example 1 . 
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[Table 7] 
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Table 121 
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[0045] If the rate of hardening makes it to 60% or more by ultraviolet-rays hardening in all the sealants A (Table 1\ B 
(Table 8), and C (Table 9) from Tables 10-12, the display property of a liquid crystal display element certainly 
understands a bird clapper at a good thing. Especially when using sealant A (Table 7) which is the used [ together ] 
type sealant of ultraviolet-rays hardening and heat hardening From the heat-curing material (the product made from 
oil-ized Shell Epoxy, Epicure Z (tradename)) contained in this being a liquefied aromatic amine Although heat-curing 
material needs to tend to be eluted to liquid crystal, it is necessary to make the rate of hardening of a hardenability resin 
60% or more in order to make it the level with which can be satisfied of a display property, and the non-hardened 
component and heat-curing material of a hardenability resin need to prevent being eluted to liquid crystal When sealant 
B (Table 8) which is the used [ together ] type sealant of ultraviolet-rays hardening and heat hardening is used It is hard 
to be eluted. heat-curing material since the heat-curing material (the Ajinomoto Co., Inc. make, hydrazide system heat- 
curing material UDH) contained in this is a solid particle-like hydrazide system compound — liquid crystal — in this 
case Like the case where sealant C which is the ultraviolet-rays hardening type sealant which does not contain heat- 
curing material is used, if the rate of hardening of a hardenability resin is made 50% above, the non-hardened 
component and heat-curing material of a hardenability resin can prevent being eluted to liquid crystal, and can make it 
the level with which can be satisfied of a display property. Therefore, whra the illuminance of a UV irradiation lamp is 
the same, in the combined use type sealant of ultraviolet-rays hardening and heat hardening, it turns out that the 
direction in case heat-curing material is a solid particle can perform ultraviolet-rays hardening in a short time, and can 
aim at improvement in the efficiency of productivity as compared with the case where heat-curing material is liquefied. 
About each of the three above-mentioned sorts of sealants A (Table 7), B (Table 8), and C (Table 9), Tables 13-15 
show the relation between the hardening conditions (heating conditions) when carrying out heat hardening of the 
hardenability resin on fiirther various heating conditions, and the rate of hardening, after the aforementioned 
ultraviolet-rays hardening reaction is saturated. Moreover, Tables 16-18 show the adhesion property after performing 
heat hardening. It asks for the rate of hardening here like ttie above by measuring the variation of the double bond 
section (C=C) of the carbon hardening reaction before and after a hardening reaction, and carbon by FT-IR. Moreover, 
adhesion properties are aforementioned drawing 2 and the peel strength obtained by the friction test shown in 3 like the 
aforementioned concrete example 1 . 
[0046] 
[Table 13] 
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[Table 16] 
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[0052] Sufficient adhesive property with the substrate which substrate ablation does not produce in the process which 
carries out separation cutting of the subsequent substrate to which peel strength becomes 5 or more kgves from these 
tables 13-15 and Tables 16-18 after ultraviolet-rays hardening at the used [ together ] type sealant of ultraviolet-rays 
hardening and heat hardening by making it harden so that the rate of hardening may become 80% or more about a 
hardenability resin by heat hardening for every cell can be given. On the other hand, in an ultraviolet-rays hardening 
type sealant, after heating cannot change and the rate of hardening cannot raise an adhesive property for it. Therefore, 
the adhesive property of a substrate and a sealant will become inadequate only by the ultraviolet-rays hardening type' 
sealant. 

[0053] From the above result, the used [ together ] type sealant of ultraviolet-rays hardening and heat hardening is 
used, first It is made to harden so that the rate of hardening may become 60% or more (a case is 50% or more although 
heat-curing material consists of a solid particle) about the hardenability resin in a sealant by ultraviolet-rays hardening. 
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Next, it excels in a display property, moreover the high display device of a mechanical strength which the sealant and 
the substrate pasted up firmly obtains, and by making it harden so that the rate of hardening may become 80% or more 
about the hardenability resin in a sealant by heat hardening shows r ********. Especially ultraviolet-rays hardening of 
the 1 st phase can have a quick cure rate, since temporary fixation of it is carried out without a substrate producing 
alignment gap by this, it can also prevent generating with a faulty product by alignment gap, and it can raise 
manufacture efficiency. 

[0054] (Concrete example 3) Next, the liquid crystal display element using the used [ together ] type sealant of 
ultraviolet-rays hardening and heat hardening by the concrete example 3 of this invention is explained. Application 
formation of the sealant is carried out at the portion which should carry out the seal of the principal plane of a substrate 
with an electrode which performed one orientation processing in this concrete example. Liquid crystal is dropped at an 
electrode fi*ont face, and spacer material is sprinkled by fixed density to the principal plane of a substrate wilJi an 
electrode which performed orientation processing of another side. After sticking the principal planes of a substrate with 
an electrode which performed these two orientation processings, a liquid crystal display element is produced by 
carrying out ultraviolet-rays hardening of the hardenability resin of the aforementioned sealant, and carrying out heat 
hardening of the hardenability resin of the aforementioned sealant continuously. If it explains to a detail more using 
drawing, as shown in drawing 4 , a sealant 12 will be formed in the portion which should cany out the seal of the 
principal plane (fi-ont face of fluidity molecular orientation film 1 la) of substrate lOwith electrode a by which 
orientation processing was made by fluidity molecular orientation film 1 la which consists of a polyimide which is one 
side first by screen-stencil. Next, liquid crystal 13 is dropped at the fi-ont face of the electrode which the principal plane 
(fi-ont face of fluidity molecular orientation film 1 la) of substrate lOwith electrode a does not illustrate using the liquid 
**** equipment which is not illustrated. Next, the spacer material 14 which consists of a resin bead is arranged in the 
principal plane (fi-ont face of fluidity molecular orientation film 1 lb) of substrate lOwith electrode b by which 
orientation processing was made by fluidity molecular orientation film lib which consists of remaining another 
polyimide by fixed density. Next, lamination and after this, two substrates are pressed using the atmospheric pressure 
at the time of atmospheric pressure leak, a fixed cell gap is formed, a liquid crystal panel is made, the principal plane of 
these two substrates is made to counter the bottom of reduced pressure of 1-0.4 torrs, and UV irradiation and substrate 
heating are continuously performed in this order. And after this, the laminated-circuit-board object pass this process is 
divided into plurality, and two or more liquid crystal display elements are obtained. By this production method, since 
the sealant which is not hardened [ liquid crystal and ] contacts, it becomes conditions absolutely to use the sealant 
containing the ultraviolet-rays hardening type hardenability resin which it is necessary to make harden the 
hardenability resin of a sealant, and is immediately hardened with a quick cure rate by irradiation of ultraviolet rays 
after contact of the sealant which is not hardened [ liquid crystal and ]. 

[0055] Table 1 9 uses the ultraviolet ray lamp used in the aforementioned concrete example 2 using the used [ together ] 
type sealants A and B of ultraviolet-rays hardening and heat hardening used in the aforementioned concrete example 2, 
is ultraviolet-rays illuminance 20mw, and shows the relation between the hardening conditions at the time of changing 
irradiation time and performing substrate adhesion (irradiation time), and the display property of the obtained element. 
Moreover, Table 20 shows the relation between hardening conditions (irradiation time) and the current value in 
IV.lOOHz of the obtained element. 



[0056] 
[Table 19] 
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[0057] 
[Table 20] 
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[0058] It also sets by the result of the aforementioned table 10 and these tables 19 and 20 in this concrete example as 
well as the aforementioned concrete example 2. It is made to harden first, using the used [ together ] type sealant of 
ultraviolet-rays hardening and heat hardening, so that the rate of hardening may become 60% or more (a case is 50% or 
more although heat-curing material consists of a solid particle) about the hardenability resin in a sealant by ultraviolet- 
rays hardening. Next, by making it harden so that the rate of hardening may become 80% or more about the 
hardenability resin in a sealant by heat hardening shows that excel in a display property and the high liquid crystal 
display element of a mechanical strength which the sealant and the substrate moreover fixed to strength is obtained 
[0059] 

[Effect of the Invention] As explained above, according to the liquid crystal display element concerning this invention, 
it pastes up with the resin constituent with which two transparent-with electrode substrates make a hardenability resin a 
principal component. And it is the liquid crystal display element with which the gap of the two transparent-with 
electrode substrates concerned comes to close liquid crystal with the aforementioned resin constituent, and since the 
rate of hardening of the aforementioned hardenability resin made it to 80% or more, it is effective in the ability to 
obtain the liquid crystal display element equipped with the outstanding display grace and reliability. 
[0060] According to the manufacture method of the liquid crystal display element conceming this invention, into next, 
the portion in the electrode arrangement side of the 1st transparent-with electrode substrate which should be carried out 
a seal After forming the resin constituent for seals containing the hardening material which makes a hardenability resin 
and hardening of this start. The process which pastes up the above 1st and the 2nd transparent-with electrode substrate 
by making the electrode arrangement side of the transparent-with electrode substrate of the above 1st harden 
lamination and the aforementioned hardenability resin for the electrode arrangement side of the 2nd transparent-with 
electrode substrate. The process which arranges liquid crystal in the gap of the 1st by which adhesion was carried out 
[ aforementioned ], and 2nd transparent-with electrode substrates is included. Two transparent-with electrode 
substrates paste up with the aforementioned resin constituent for seals. It is the manufacture method of a liquid crystal 
display element of obtaining the liquid crystal display element with which the gap of the two transparent-with electrode 
substrates concemed comes to close the aforementioned liquid crystal with the aforementioned resin constituent for 
seals. Since the process which stiffens the aforementioned hardenability resin was made into the process which stiffens 
the aforementioned hardenability resin until the rate of hardening becomes 80% or more It is effective in two 
transparent-with electrode substrates pasting up firmly, and peeling of the resin constituent in the substrate (panel) 
comer section being prevented at the time of division of this, consequently being able to manufacture a reliable liquid 
crystal display element by the high yield. 

[0061] According to the manufacture method of the liquid crystal display element conceming this invention, into 
furthermore, the portion which should cany out the seal of the electrode arrangement side of the 1st transparent-with 
electrode substrate After carrying out application formation of the resin constituent for seals containing the hardening 
material which makes a hardenability resin and hardening of this start. Liquid crystal is arranged at least to one side on 
the electrode front face in tlie electrode arrangement side of this 1st transparent-with electrode substrate, and the front 
face of an electrode in the electrode arrangement side of the 2nd transparent-with electrode substrate prepared 
separately. Next, the aforementioned resin constituent for seals is minded for the electrode arrangement side of both 
[ these ] substrates. The aforementioned hardenability resin in the aforementioned resin constituent for seals is stiffened 
lamination and after an appropriate time so that a predetermined gap may be vacant among these. Two transparent-with 
electrode substrates paste up with the aforementioned resin constituent for seals. It is the manufacture method of a 
liquid crystal display element of obtaining the liquid crystal display element with which the gap of the two transparent- 
with electrode substrates concemed comes to close the aforementioned liquid crystal with the aforementioned resin 
constituent for seals. The ultraviolet-rays hardening material which makes hardening of the aforementioned 
hardenability resin start the hardening material in the aforementioned resin constituent for seals by irradiation of 
ultraviolet rays. The heat-curing material which makes hardening of the aforementioned hardenability resin start by 
heating shall be included. The 1st process stiffened until it irradiates ultraviolet rays at the process which stiffens the 
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aforementioned hardenability resin at the aforementioned resin constituent for seals and the rate of hardening becomes 
at least 60% about the aforementioned hardenability resin, Since it shall consist of the 2nd process stiffened until it 
heats the aforementioned resin constituent for seals after the 1st process concerned and the rate of hardening becomes 
89% or more about the aforementioned hardenability resin There is no elution of the non-hardened component of the 
hardenability resin to liquid crystal, a high-definition display can be performed, and, moreover, it is effective in the 
ability to manufacture the liquid crystal display element witiiout peeling of the aforementioned resin constituent in the 
substrate (panel) comer section which has a high mechanical strength by the high yield. 

[0062] According to the manufacture method of the liquid crystal display element concerning this invention, into 
moreover, the portion which should carry out the seal of the electrode arrangement side of the 1st transparent-with 
electrode substrate After carrying out application formation of the resin constituent for seals containing the hardening 
material which makes a hardenability resin and hardening of this start, Liquid crystal is arranged at least to one side on 
the electrode fi-ont face in the electrode arrangement side of this 1st transparent-with electrode substrate, and the fi-ont 
face of an electrode in the electrode arrangement side of the 2nd transparent-with electrode substrate prepared 
separately. Next, the aforementioned resin constituent for seals is minded for the electrode arrangement side of both 
[ these ] substrates. The aforementioned hardenability resin in the aforementioned resin constituent for seals is stiffened 
lamination and after an appropriate time so that a predetermined gap may be vacant among these. Two transparent-with 
electrode substrates paste up with the aforementioned resin constituent for seals. It is the manufac^are method of a 
liquid crystal display element of obtaining the liquid crystal display element with which the gap of the two transparent- 
with electrode substrates concerned comes to close the aforementioned liquid crystal with the aforementioned resin 
constituent for seals. The ultraviolet-rays hardening material which makes hardening of the aforementioned 
hardenability resin start the hardening material in the aforementioned resin constituent for seals by irradiation of 
ultraviolet rays, The solid particle-like heat-curing material which makes hardening of the aforementioned 
hardenability resin start by heating shall be included. The 1st process stiffened until the process which stiffens the 
aforementioned hardenability resin irradiates ultraviolet rays at the aforementioned resin constituent for seals and the 
rate of hardening becomes at least 50% about the aforementioned hardenability resin, Since it shall consist of the 2nd 
process stiffened until it heats the aforementioned resin constituent for seals after the 1 st process concerned and the 
rate of hardening becomes 80% or more about the aforementioned hardenability resin There is no elution of the non- 
hardened component of the hardenability resin to liquid crystal, a high-definition display can be performed, and, 
moreover, it is effective in the ability to manufacture the liquid crystal display element without peeling of the 
aforementioned resin constituent in the substrate (panel) comer section which has a high mechanical strength by the 
high yield. Since what is necessary is just to make the rate of hardening of the hardenability resin at the time of UV 
irradiation 50% or more especially, as compared with the aforementioned invention method which makes the rate of 
hardening of the hardenability resin at the time of UV irradiation 60% or more, it is effective in the ability to shorten 
UV irradiation time and shorten production time. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 2] 
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[ Drawing 3 ] 
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